Background: Sleep disorders and depression/anxiety disorders are long-standing and significant problem for mental health. Also there are already known so many negative health effect of these disorders. But there were few studies to examine the association between activities outside work and forementioned disorders. So this study aimed the association of those things by using the Republic of Korean data. Methods: Data from 32,232 wage workers were used in the 4th Korean Working Condition Survey. General and occupational characteristics, sleep disorders, depression/anxiety disorders and activities outside work are included in questionnaire. To find the relationship between activities outside work and sleep, depression/anxiety disorders, multivariate logistic regression analysis was used after adjusting for general and occupational characteristics.
Background
Mental disorders are widely recognized as a significant issue in modern society, and according to a recent study, approximately 17% of South Korean citizens have experienced either a mental disorder or illness [1] . Figures from the Korea Informative Classification of Diseases (KOICD) report that over 2,000,000 patients were either hospitalized or clinically treated for mental disorders between 2008 and 2014, with a steadily increasing number of patients each year. The percentage of sleep disorders and depression/anxiety disorders is high among mental disorders, covering close to half of all mental illnesses (http://www.koicd.kr/stat/diseaseStats.do).
A large body of research studying the various effects of sleep disorders and depression/anxiety disorders has been produced over the years. Results show that sleep disorder is an illness that lowers work efficiency and quality of life [2] . A sleep disorder can also be a risk factor contributing to obesity and cardiovascular disease, among other various diseases [3, 4] . Furthermore, sleep disorders are one of the main causes of traffic accidents and can lead to an increase in suicides [5, 6] . This will undoubtedly become a considerable socioeconomic burden to bear [7] .
The above is also evident in depression/anxiety disorders. They can become risk factors to various life threatening diseases, such as cardiovascular disease, osteoporosis, and heart failure [8] [9] [10] . If the degree of depression and anxiety during pregnancy is high, it may also cause perinatal problems such as premature birth, neonatal death, and maternal complications [11] . Furthermore, the risk of suicide increases if an individual is suffering from a depression/anxiety disorder [12] .
Therefore, not only is this a significant public health problem, but it can also have a profound socioeconomic impact [13] . If such disorders are ignored, without adequate care, it will lead to chronic suffering and lower the quality of life. Thus, the need to emphasize prevention and treatment of depression/anxiety disorders is more important now than ever [14] .
The aforementioned issues have led to many studies focused on identifying risk factors of sleep and depression/ anxiety disorders. Among such studies, the bulk of the research is aimed towards identifying correlations between occupational factors [2, [15] [16] [17] and general sociological factors [18] [19] [20] . However, there is a shortage of research examining the correlation of non-occupational factors such as activities outside work and the aforementioned disorders, especially research utilizing data from the Republic of Korea.
Activities outside work, such as leisure activity can be defined as social and physical activities that require little effort [21] . Enjoying some free time after work or leisure activities on weekends can be a great opportunity to recover and regain energy [22] . Examples of common activities outside work from previous study results include volunteering, education, training, self-development, gardening, cultural activities, and sports [23] . The 'Fourth Korean Working Conditions Survey (KWCS)' questionnaire included questions related to the list of activities outside work previously mentioned.
There are various health benefits to be gained from engaging in activities outside work, and previous studies show that such activities have a positive effect on mental disorders. The aim of this study is to investigate the effects of activities outside work on sleep and depression/ anxiety disorders in employed workers.
Methods

Study subjects
This research used data from the 'Fourth Korean Working Conditions Survey (KWCS)' conducted by the Occupational Safety and Health Research Institute (OSHRI) in 2014. This survey was developed based on the 'European Working Conditions Survey' conducted across Europe in 2010. The survey performed door-to-door interviews targeting wage workers aged 15 and over; as a result, 50,007 people were surveyed for the KWCS. Respondents that provided insufficient answers, such as 'do not know' , or those who either did not or refused to respond were excluded. As wage workers were the target population, self-employed workers, employers, unpaid family/household members, and other workers were excluded. It also excluded the low number of respondents in the occupational category that are serving in the military or employed as agriculture and forestry workers, and respondents in the 'between 15 and 19' age group were excluded. In total, 32,232 wage workers over the age 20 or above became the sample of the survey.
Measurements
General and occupational characteristics
General characteristics included gender, age (20-29 years, 30-39 years, 40-49 years, 50-59 years, or ≥60 years), and level of education (did not complete middle school, high school graduate, and university graduate and above). Occupational characteristics included employment status (regular work or temporary work/day labor), type of occupation (management/professional, regular office work, service/sales, technical, or manual/simple labor), weekly work hours (≤40, 41-48, 49-60, or >60), shift work flexibility, size of workplace (<50, 50-299, or ≥300), monthly income (<1,300,000 Korean won [KRW],1,300,000-1,990,000 KRW, 2,000,000-2,990,000 KRW, or ≥3,000,000 KRW). It was also assessed whether there was sufficient time to engage in activities outside of work hours.
Activities outside work
Activities outside work were independent variables. Individuals responded to the question of "In general, how often are you involved in any of the following activities outside work?" Activities outisde work include volunteer work, self-developtmnet, sports, outdoor/cultural activities or gardening. Answers including "more than an hour every day," "less than an hour every day or two," "once or twice a week," "once or twice a month," or "once or twice a year" were considered to have "taken part" in a activity outside work [14] .
Sleep disorder and depression/anxiety disorders
Sleep disorders and depression/anxiety disorders, as dependable variables, were deemed to be apparent when a person answers 'yes' to the sub-items "Insomnia or sleep disorder" and "Depression or anxiety" from the question "Have you had any of the following problems during the past 12 months?".
Data analysis
First, a chi-square test was utilized to determine the distribution of employed workers with sleep disorders and depression/anxiety disorders according to their general and occupational characteristics. Next, chi-square test was used to determine the distribution of sleep disorders and depression/anxiety disorders according to activities outside work.
Next, the study attempted to analyze the relationship between activities outside work as independent variables with sleep disorders and depression/anxiety disorders as dependent variables. Multivariate logistic regression analysis was performed by adjusting general characteristics and occupational characteristics. The significance level was 0.05. All statistical analyses were performed using the SPSS software (version 14.0; SPSS Inc., Chicago, IL).
Results
Distribution of sleep disorders and depression/anxiety disorders according to general and occupational characteristics
Women had a higher percentage of sleep disorders (3.1%) and depression/anxiety disorders (1.6%) than men did. As age increased, there were higher chances of sleep disorders and depression/anxiety disorders. Lower levels of education also showed high chances of sleep disorders and depression/anxiety disorders. Regarding types of occupation, manual/simple labor had a higher proportion of sleep disorders (3.4%) and depression/anxiety disorders (1.9%) than other subtypes of workers. In terms of employment status, the proportion of non-regular workers was significantly higher than that of regular workers (1.6%) in depression/anxiety disorders, but about sleep disorders, there were no significant difference between the two groups. The longer the weekly working hours, the higher the percentage of sleep disorders (3.9%), but depression/anxiety disorders did not show any significant difference. In terms of size of workplace, the sleep disorder rate was the highest (3.5%) in medium sized business (50-299 employees). The sleep disorder rate was higher (4.7%) in shift work. The lower the income level, the higher the proportion of depression/anxiety disorders (1.8%), while there were no significant differences regarding sleep disorders and income level. Sleep disorders (4.8%) and depression/anxiety disorders (2.1%) were significantly higher in those who did not have enough time to do other activities outside of working hours. (Table 1) .
Distribution of sleep disorders and depression/anxiety disorders according to activities outside work
A chi-square test was performed to determine the distribution of sleep disorders and depression/anxiety disorders according to activities outside work. The proportion of sleep disorders were significantly higher (4.0%) in those that performed volunteering than in those that did not volunteer, but there was no significant difference between the two groups in depression/anxiety disorders.
Similarly, the proportion of sleep disorders were significantly higher (3.2%) in those that did self-development activities than those that did not partake in self-development activities, and there was no difference between the two groups in depression/anxiety disorders.
The proportion of depression/anxiety disorders was significantly lower (1.0%) in those who participated in gardening activities than in those who did not, while the difference in sleep disorders was not significant between the two groups. (Table 2) .
Relationship between activities outside work and depression/anxiety disorders
Multivariate logistic regression analysis was performed to determine the relationship between depression/anxiety disorders according to activities outside work. The previously mentioned general and occupational characteristics were adjusted and analyzed. As a result, it was found that the odds ratio of depression/anxiety disorder was significantly higher in individuals who volunteered compared to non-volunteers (OR = 1.35 [95% CI: 1.03-1.78]). In the case of gardening activities, it was found that the odds ratio of depression/anxiety disorders were significantly lower in those that did partake than in those that did not (OR = 0.74 [95% CI: 0.59-0.94]).( Table 3 ).
The relationship between activities outside work and sleep disorders
Multivariate logistic regression analysis was performed to determine the relationship of sleep disorders with activities outside work. The previously mentioned general and occupational characteristics were adjusted.
It was confirmed that the odds ratio of sleep disorders was significantly higher in those that did partake in volunteering and self-development activities than in those that did not (respectively: OR = 1.54 [95% CI: 1.29-1.84]; OR = 1.35 [95% CI: 1.17-1.57]). (Table 4 ).
Discussion
The study found what relationship activities outside work, such as volunteering, self-development activities, sports/cultural activities, and gardening activities, had with the mental disorders of Korean wage workers, especially sleep disorders and depression/anxiety disorders.
In this study, volunteer activities increased the odds ratio of sleep disorders and depression/anxiety disorders. However, previous studies reported that participation in volunteer activities increased sleep quality and contributed to health improvements [23] . In addition, some studies reported that volunteer activities, especially in the elderly, helped to alleviate and prevent depression/anxiety disorders. Other studies claimed that volunteering by young adults aged between 18 and 42 reported less depressive symptoms [24] . There are many studies on the benefits of volunteering; however, this study was one of the few that ended up showing negative health effects. The contrary results to previous studies in our research could be due to reasons for volunteering, as volunteering participation in South Korea is not motivated by pure voluntary motives but rather by involuntary motives. To elaborate, the motivation for volunteering in numerous cases in South Korea is not to seek or achieve some sense of accomplishment or satisfaction, but is driven by a type of social motivation, such as a tool for employment or promotion. For employers, corporate social responsibility (CSR) may be factor. CSR is the responsibility of the company towards the community and the environment [25] . It has been found that CSR can have a negative effect on employees as companies force employee participation in volunteering activities.
In this study, self-development activities increase the odds ratio of sleep disorders. In previous studies, it was reported that the lower mental effort in the evening brought bettered the subjective quality of sleep and improvements in health [22] . In the case of Korean wage workers, it is thought that the above results were present because many self-development activities, such as education and training, take place in the evening after work [26] .
This study reported that gardening activities lowered the odds ratio of depression/anxiety disorders. Many previous studies have reported the positive effects of gardening, such as how gardening may decrease depression/ anxiety symptoms and improve mental health [27] . This study produced similar results.
Many previous studies focused on the beneficial effects of activities outside work. Particularly, research focused on the health effects of leisure time physical activity (LTPA) during leisure time. LTPA lowers the occurrence of obesity [28] , mortality, and cardiovascular disease [29] . Additionally, LTPA during pregnancy has the effect of lowering the risk of preeclampsia and gestational hypertension [30] . Furthermore, steady LTPA lowers the risk of pancreatic cancer in young people [31] , and certain studies show it can prevent various types of cancer [32] . Studies on mental disorders have also found that LTPA can lower the risk of postpartum depression [33] , depressive symptoms [34] , and help sleep initiation in elderly people [35] . However, no specific relationships were found in this study. The reason may be that in the KWCS, cultural activities were also included (along with sports and exercise) as an independent variable and so, the range of scope increased. One strength of this study is that this was the first time that the relationship between activities outside work of workers with sleep disorders and depression/anxiety disorders was analyzed using the Republic of Korean data. There were many studies on activities outside work relating to mental health of workers in foreign countries. However, this study is the first research attempting to find out how activities outside work, which are major indicators of well-being, affect the mental health of workers in the Republic of Korea, and so the researchers of this study believe this to be important. Second, the study was able to confirm that results from previous research conducted in foreign countries did not yield the same effects in South Korea. The health effects of activities outside work do not necessarily affect South Korean wage workers positively. Thus, this study was able to highlight the necessity of further research on this matter. The researchers of this study believe further research is needed to reflect the unique characteristics of the Republic of Korea.
This study, however, has limitations. First, as a crosssectional study, it did not reveal the causality between leisure and social activities with sleep disorders and depression/anxiety disorders. Though it did present a relationship that did not previously exist, and so it was meaningful in the sense that new alternatives were presented.
Second, in the KWCS, general characteristics such as personal history, drinking, smoking, and other factors that may affect sleeping or depression/anxiety were excluded from the questionnaire items and were not included in the adjustment. However, the researchers of the study believe the value of this research to be sufficient as there are already many studies based on existing Working Conditions Surveys and European Work Environment Surveys.
Third, the definition of sleep disorders and depression/anxiety disorders may lack objectivity, as the survey was a self -report questionnaire. However, many of the existing studies have used self-report questionnaires to show sufficient, valid results.
Although there are some limitations as mentioned above, the research results will be a valuable resource towards discovering new alternatives for improving the mental health of Korean wageworkers.
Conclusion
The study found how activities outside work such as volunteer activities, self-development activities, sports/cultural activities, and gardening activities in South Korean wageworkers are related to sleep disorders and depression/anxiety disorders. Contrary to previous research results, voluntary activities and self-development activities were shown to increase risk of sleep disorders or depression/anxiety disorders. The relationships with gardening activities were consistent with previous studies, reducing risk of depression/anxiety disorders. The results of this study suggest that the participation of activities outside work of the Republic of Korean wage workers negatively affect mental health. Therefore, a systematic review and preparation of countermeasures for the causes leading to these results are needed in subsequent studies. 
